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BamHI fragment Both of these fragments were sub- 
cloned into pUC119 and the DNA sequences of the 
inserts determined. 

The sequence data indicated that the phage did con- 
tain the Arabidopsis EPSPS gene. The enzyme is highly 
homologous to the petunia enzyme over the area for 
which sequence was available. The BamHI fragment 
was used as a hybridization probe against the phage and 
Arabidopsis genomic DNA to identify restriction endo- 
nuclease fragments suitable for cloning the entire gene. 
Two Belll fragments of 6.0 and 3.2 kb were identified 
from the El phage clone which, together, contain the 
entire EPSPS gene. FIG. 6 summarizes the organization 
of the Arabidopsis clone and compares it to the organi- 
zation of the Petunia EPSPS gene. 

The DNA encoding the amino terminus of the pro- 
tein is within the 6.0 kb Bglll fragment. The exact trans- 
lational start site can be determined by comparison of 
the amino acid sequence deduced from the nucleotide 
sequence to that of the petumia enzyme. Site directed 
mutagenesis can then be used to introduce a unique 
EcoRI site immediately upstream of the translational 
start codon. The entire gene can then be isolated as an 
EcoRI fragment. This EcoRI fragment can be inserted 
into the expression vector, pMON530, and the resulting 
vector used to overexpress the Arabidopsis EPSPS 
enzyme in plants. 


EXAMPLE 16: Isolation of Tomato EPSP cDNA 
Clone 


AcDNA library was constructed from RNA isolated 
from mature pistils of tomato (Lycopersicurn esculentum 
variety WF36) by the methods of Huynh et al. Gn: DNA 
Cloning Techniques: A Practical Approach, IRL Press, 
D. Glover ed., 1985) and Gubler and Hoffman (Gene 

263-269, 1985). The library was plated on £& coli 
strain BNNi02 and filter replicas were made. The filters 
were hybridized with the 1.9 kb Bgl lf/Clal fragment of 
pMON9563 that bad been labeled with 7#P (Feinberg 
and Vogelstein (dnal Biochem. 132:6-13, 1983). Hy- 
bridizing plaques were isolated and rescreened by the 
same method to verify the presence of EPSPS cDNA. 
The full length tomato EPSPS cDNA was present on 
two EcoRI fragments of 250 and 1700 bp in one of the 
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cDNA clones (PI). The 250 bp fragment was cloned | 


into the EcoRI site of pUC119 forming p4ON9596 The 
i700 bp fragment was cloned into pUC19 forming 
pMON9589 The insert of pMON9596 was sequenced 
using a dideoxy sequencing kit purchased from Amer- 
sham to determine the sequence surrounding the start 
codon to facilitate mutagenesis. A Bell site was engi- 
neered 13 bases upstream of the translation start codon 
of pMON9596 by the method of Kunkel (Proc. Natl. 


tute the EPSPS coding region resulting in pMON9/21 
(see FIG. 7). 

This plasmid was inserted into 4. tumefaciens cells 
which contained a helper plasmid, pGV3111-SE. The 
helper plasmid encodes certain enzymes which are nec- 
essary to cause DNA from pMON9721 to be inserted 
into plant cell chromosomes. It also contains a kanamy- 
cin resistance gene which functions mn bacteria. A. tume- 
jaciens cells containmg pMON9721 are used m plant 
transformation experiments to produce glyphosate re- 
sistant cells and plants as previously described in Exam- 
ple 12. 


EXAMPLE 17: Isolation of Brasicca napus cDNA 
Clone 


Total RNA was isolated from Brassica napus (cultivar 
Westar) flowers as follows. Flowers were frozen m 
liquid nitrogen. After liquid nitrogen had evaporated, 
flowers were homogetized m extraction buffer (1% 
tris-isopropylnapthalene sulfonic acid, 6% p-aminosali- 
cylic acid, 100 mM Tris-HCl, pH 7.6, 50 mM EGTA, 
pH 7.5, 100 mM NaCl, 1% SDS and 50 mM 2-mercap- 
toethanol) and then extracted with equal volume of a 
1:1 mixture of phenol/chlorofornm. The nucleic acids in 
the aqueous phase were precipitated with ethanol The 
precipitate was dissolved in water and the RNA was 
precipitated twice with LiCl to a final concentration of 
2M. The final RNA pellet was dissolved in water and 
the RNA was precipitated with ethanol. PolyA RNA 
was selected by olig-dT cellulose chromatography. The 
yield of polyA RNA was 1.0 pg/gram of flowers. 

The library was constructed using polyA RNA from 
Brassica napus flowers and the method used is described 
in Example 16. The yield in the library was 90,000 pla- 
ques/3 pg polyA RNA. The library was plated at a 
density of 5000 plaques/plate. The phage DNA was 
transferred to ‘nitrocellulose filters. The filters were 
hybridized under low stringency in 35% formamide, 5 
X SSC, 300 pg/ml tRNA, 0.1% SDS at 37° C. The 
insert from pMON9556 was labeled with 3+P by nick- 
transiation and added to the hybridization solution at 
2106 cpm/ml. The filters were washed in 2XSSC at 
room temperature twice for 15 min each and once at 37° 
C. for 20 min. A number of positively hybridizing phage 
were obtained. These phage were picked and re- 
screened twice at lower plaque densities. The positively 
hybridizing phage were selected and those containing a 
full length B. napus EPSPS cDNA clone were chosen 
for further analysis. The full length B. napus EPSPS 
cDNA clone will be modified and inserted into a plant 
expression vector, pMONS530, to create a. chimeric 
CaMV 35S/B. napus EPSPS gene. 


EXAMPLE 18: Petunia EPSPS Chloroplast Uptake 


Acad. Sci. USA 82:488-492, 1985) using the chemically 55 a eee 
synthesized oligonucleotide: A full-length cDNA clone of EPSPS from P. Ayorida 
= was obtained as described in Example 1. This cDNA 
GCCATTTCTIGTGAAAAAGATCTT: clone contains 27 nucleotides of the 5’ untranslated 
CAGTTTTTC leader, 1.5 kb which codes for the 72 amino acid transit 
60 peptide plus 444 amino acids of the mature enzyme, and 
The insert of the resulting plasmid, pMON9710, was 0.4. kb off the entire 3’ flanking sequence. The full-length 
sequenced to verify the correct mutation. The 70 bp EPSPS cDNA was cloned as a 2.1 kb BellI-SAH frag- 
‘Bglll/EcoRI fragment of pMON9710 was inserted into —- ment into the BamHI/Sail sites of the plasmid pGEM1 
pMON316 which had been digested with Belli and to give plasmid pMON6140 and into PGEM7Z to give 
EcoRI pMON316 which had been digested with BglII 65 pMON6145. The EPSPS coding region is transcribed 5' 


and EcoRi creating pMON9720. The 1700 bp EcoRI 
fragment of pMON9589 was inserted into, the EcoRI 
site of p4ON9720 in the correct orientation to reconsti- 


to 3’ from the T7 and SP6 promoters, respectively. 


Plasmid DNA (pMON6140 and pMON6I45) con- 
taining the full-length EPSPS cDNA was linearized at 


2g 
a unique Pvu I site located in the 3’ untranslated region. 
The linearized plasmid DNA was transcribed in vitro 
(uncapped) with SP6 and T7 poiymerase essentially as 
described in Krieg et al, 1984. The standard reaction 
buffer contained 40 mM Tris-HCl (pH 7.9), 6 mM 
MeCh, 10 mM dithiothreitol, 2 mM spermidine, 30U 
RNasin ribonuclease inhibitor, 0.5 mM each of ATP, 
GTP, CTP and UTP, in a final reaction volume of 100 
jt1. The final RNA peilet was resuspended in 20 pl of 
sterile water and stored at —80° C. A standard transla- 
tion reaction contained 100 1! of nuclease-treated rabbit 
reticulocyte lysate, 5.7 pl of a 19-amino acid mixture 
(minus methionine) at 1 mM each, 5.7 pl of RNA (total 
RNA transcripts derived from 0.63 pg of plasmid 
DNA), 16 pl RNasin (20U/p1 ) ribonuclease inhibitor, 
and 58.3 pl of P>S}methionine (14-15mCi/ml). The in 
vitro translation reaction was run at 30° C. for 90 min. 
The translation products were stored frozen at ~ 80° C. 
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Intact chloroplasts were isolated from lettuce (Latuca ~ 


sativa, var. longifolia) by centrifugation in Percoli/ficoll 
gradients as modified from Bartlett et al (1982). The 
final pellet of intact chloroplasts was suspended in 0.5 
ml of sterile 330 mM sorbitol in 50 mM Hepes-KOH, 
pH 7.7, assayed for chlorophyll (Arnon, 1949), and 
adjusted to the final chlorophyll concentration of 4 
mg/ml (using sorbitol/Hepes). The yield of intact chlo- 
roplasts from a single head of lettuce was 3-6 mg chlo- 
rophyll. These chloroplasts were deemed homogeneous 
based on phase contrast and transmission electron- 
microscopy. 

A typical 300 pl uptake experiment contained 5 mM 
ATP, 8.3 mM unlabeled methionine, 322 mM sorbitol, 
58.3 mM Hepes-K.OH (pH 8.0), 50 pl reticulocyte lysate 
translation products, and intact chloroplasts from £ 
sativa (200 pg chlorophyll). The. uptake mixture was 
gently rocked at room temperature (in 10X75 mm glass 
tubes) directly in front of a fiber optic illuminator set at 
maximum light intensity (150 Watt bulb). Aliquots of 
the uptake mix (50-125 pl ) were removed at various 
times and fractionated over 100 p21] silicone-oil gradients 
(im 150 pl polyethylene tubes) by centrifugation at 
11,000 <g for 30 sec. Under these conditions, the intact 
chloroplasts form a pellet under the silicone-oil layer 
and the incubation medium (containing the reticulocyte 
lysate) oats on the surface. After centrifugation, the 
silicone-oll gradients were immediately frozen in dry 
ice. The chloroplast pellet was then resuspended in 
50-100 21 of lysis buffer (10 mM Hepes-K.OH pH 7.5, 1 
mM PMSF, 1 mM benzamidine, 5 mM ¢-amino-n- 


caproic acid, and 30 pg/ml aprotinin) and centrifuged 5 


at 15,000 xg for 20 min to pellet the thylakoid mem- 
branes. The clear supernatant (stromal proteins) from 
this spin, and an aliquot of the reticulocyte lysate mcu- 
bation medium from each uptake experiment, were 
mixed with an equal volume of 2X NaDodSOs-PAGE 
sample buffer for electrophoresis (see below). 

NaDodSOs-PAGE was carried out according to 
Laemmli (1970) in 12% (w/v) acrylamide slab gels (60 
mm X 1.5 mm) with 3% (w/v) acrylamide stacking gels 
(5 mm X 1.5 mm). The gels were fixed in 30% methanol 
and 10% acetic acid, dried under vacuum, and taken for 
direct autoradiography with Kodak XAR-5 X-ray film. 
Quantitation of bands on the X-ray film was periormed 
using a Hoefer GS-300 scanning densitometer inter- 
faced with a Spectra-Physics SP4100 recording/com- 
puter integrator. 

To verify that precursor EPSPS (+ CTP) is taken up 
and processed by chloroplasts, the total translation 
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products containing [°S}methionine-labeled pre- 
EPSPS were incubated with freshly isolated, intact 
chloroplasts from L. sativa. The pre-EPSPS (+CTP) 
was rapidly translocated into chloroplasts and cleaved 
to the mature EPSPS of M,a48 kDa. The NaDodSOg- 
PAGE autoradiograph revealed the disappearance of 
the precursor EPSPS from the incubation medium, and 
the subsequent appearance of a lower molecular weight, 
mature form in the chloroplast fraction. Some of the 
mature EPSPS was also present in the incubation me- 
dium at 15 minutes due to chloroplast lysis. Post-uptake 
treatment of the incubation mixture with trypsin and 
chymotrypsin showed that the pre-EPSPS in the imcu- 
bation medium was completely degraded, whereas the 
mature EPSPS in the chloroplast fraction was fully 
protected. These results indicate that EPSPS was trans- 
located across the chloroplast envelope into a protease 
inaccessible space. Furthermore, subfractionation of the 
reisolated chloroplasts indicated that the mature 
EPSPS was localized in the stromal, as opposed to 
thylakoid, fraction. Based on nucleotide sequence, the 
predicted molecular weight for the mature P. hybrida 
EPSPS is 47,790 daltons. The M,a48 kDa polypentide 
localized in the reisolated chloroplast fraction co- 
migrated during NaDodSOs-PAGE with the purified 
mature EPSPS of P. hybrida. 

In order to show that the CTP is required for uptake, 
the mature enzyme (lacking the CTP) is isolated from 
the chloroplast stroma after an initial [5 mmute uptake 
experiment. A mixture of stromal proteins (containing 
the labeled mature enzyme) was diluted with unlabeled 
reticulocyte lysate and used in a second uptake expen- 
ment with intact chloroplasts. The mature EPSPS 
(lacking the CTP) was not translocated into chloro- 
plasts, or bound to the outer-envelope membrane, dur- 
ing 2 15 minute incubation. As a control experiment, we 
found that the rate of uptake of pre-EPSPS into chloro- 
plasts was unaffected by the addition of stromal proteins 
to the incubation mixture. From these data it is con- 
cluded that the CTP of EPSPS is required for uptake of 
the enzyme into chioroplasts. 


EXAMPLE 19: CTP of Petunia EPSPS Facilitates 
Chloroplast Uptake of Heterologous Protein 


The following EPSPS experiments show that the 
CYP can target a heterologous protein to the stroma 
compartment. The 72-amino-acid transit peptide of 
EPSPS was fused to the mature ssRUBISCO from 
wheat. The mature wheat ssR UBISCO cDNA (Broglie 
et al 1983) was obtained as an Sphi/Pstl fragment of 
~0.6 kb. This Sphi/PstI fragment contains the entire 
mature wheat ssRUBISCO coding region of 128 amine 
acids (beginning at the N-Terminal methionine) and 200 
bp of the 3’ untranslated region. The mature ssRU- 


5 BISCO cDNA fragment was fused behind the P. Ay 


brida EPSPS CTP cDNA fragment. This fusion was 
done by joining an EcoRI/Sphl fragment of 
pMON6242 with the wheat ssRUBISCO cDNA. The 
construct pMON6242 is a derivative of pMON6140 and 
contains P. Aybrida EPSPS with an engineered consen- 
sus cleavage site for ssRUBISCO. The cleavage site of 
pMON6140 -EPSPS (ser-val-ala-thr-ala-gln/lys) was 
changed to gly-gly-arg-val-ser-cys/met n pMON6242. 
This change introduces an in-frame SphI site which 


5 allows CTP switching between ssRUBISCO and 


EPSPS. The constrict pMONS5242 has previously been 


clonéd into pGEM-2 and shown to give a chimeric 
precursor enzyme which is transported into chloro- 
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31 
plasts in vitro and proteolytically processed in the cor- 
rect fashion. 

The EcoRI/SphI fragment from pMON6242 was 
fused to the SphI site from wheat ssRUBISCO and 
cloned into plasmid pIBI to give pMON6149. In vitro 
transcription/translation of pMON6149 gave a single 
polypeptide of the predicted molecular weight for the 
fusion protein (~23 kD). Chloroplast import assays in 
vitro showed that the chimeric protein was transported 


into the stroma and proteolytically cleaved to a final ! 


product of ~15 kD {the ssRUBISCO has a molecular 
weight of 15 kD). 

These results show that the EPSPS CTP alone con- 
fers sufficient information to target a heterologous pro- 
tein to the chloroplast stroma: 
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We claim: | 

1. A chimeric plant gene which comprises: 

(a) 2 promoter sequence which functions m plant 

cells: 

_(b) a coding sequence which causes the production of 
RNA, encoding a chloroplast transit peptide/5- 
enolpyruvylshikimate-3-phosphate synthase fusion 
polypeptide, which chloroplast transit peptide per- 
mits the fusion polypeptide to be imported into a 
chioroplast-of a plant cell; and 

{c) a 3‘ non-translated region which encodes a po- 

lyadenylation signal which functions in plant cells 
to cause the addition of polyadenylate nucleotides 
to the 3’ end of the RNA; 
the promoter being heterologous with respect to the 
coding sequence and adapted to canse sufficient expres- 
sion of the fusion polypeptide to enhance the glyphosate 
resistance of a plant cell transformed with the gene. 

2. A chimeric gene of clam 1 m which the promoter 
sequence is a plant virus promoter sequence. 

3. A chimeric gene of claim 2 in which the promoter 
sequence is a promoter sequence from cauliflower mo- 
Saic virus (CaMY). 

4. A chimeric gene of claim 3 in which the promoter 
sequence is the CaM V35S promoter sequence, 

5. A chimeric gene of claim 1 in which the coding 
Sequence. encodes a mutant. 5-enolpyravyishikimate-3- 
phosphate synthase (EPSPS). 

6. A chimeric gene of claim 1 im which the EPSPS 
coding sequence encodes an EPSPS from an organism 
selected from the group consisting of bacteria, fungi and 
plants. | 

7. A. chimeric gene of claim 1 in which the chloro- 
plast transit peptide is from a plant EPSPS gene. 

8. A cloning or expression vector comprising a chi- 
meric plant gene of claim 4. 

9. A cloning or expression vector of claim 8 in which 
the chimeric plant gene enccdes a chloroplast transit 
peptide of a plant EPSPS gene. 
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10. A cloning or expression vecior of claim $ in 
which the chimeric plant gene comprises a promoter 
sequence from a plant virus. 

11. A cloning or expression vector of claim 10 in 
which the promoter sequence is a promoter sequence 
from cauliflower mosaic virus (CaMY). 

12. A cloning or expression vector of claim 11 in 
which the promoter sequence is the CaMV35S pro- 
moter sequence. 

13. A cloning or expression vector of claim 8 im 
which the chimeric plant zene comprises a coding se- 
quence encoding a mutant 5-enolpyruvyishikimate-3- 
phosphate synthase. 

“14. A cloning or expression vector of claim 8 in 
which the coding sequence encodes an EPSPS from an 
organism selected from the group consisting of bacteria, 
fungi and plants. 

15. A plant transformation vector which comprises a 
chimeric gene of claim L 

16. A plant transformation vector of ciaim 15 m 


which the chimeric plant gene encodes a chloroplast ~ 


transit peptide of a plant EPSPS gene. 

17. A plant transformation vector of claim 15 in 
which the chimeric plant gene comprises a2 promoter 
sequence from a plant virus. 

18. A plant transformation vector of claim 17 in 
which the promoter sequence is a promoter sequence 
from cauliflower mosaic virus (CaMV). 

19. A plant transformation vector of claim 18 in 
which the promoter sequence ts the CaMV355 pro- 
moter sequence. 

20. A plant transformation vector of claim 15 in 
which the chimeric plant gene comprises a coding se- 
quence encoding a mutant 5-enolpyruvylshikimate-3- 
phosphate synthase. 


21. A plant transformation vector of claim 15 in > 


which the coding sequence encodes an EPSPS from an 
organism selected from the group consisting of bacteria, 
fongi and plants. 

22. A glyphosate-resistant plant cell comprising a 
chimeric plant gene of claim 1. 

23. A glyphosate-resistant piant cell of claim 22 in 
which the promoter sequence is a plant virus promoter 
sequence. 

24. A glyphosate-resistant plant cell of claim 23 in 
which the promoter sequence is a promoter sequence 
from cauliflower mosaic virus (CaMy). ° 

25. A glyphosate-resistant plant cell of claim 24 in 
which the promoter sequence is the CaMV35S pro- 
moter sequence. 

26. A glyphosate-resistant plant ceil of claim 22 in 
which the coding sequence encodes a mutant ere 
pytuvylshikimate-3-phosphate synthase. 

27. A glyphosate-resistant plant cell of claim 22 
which the coding sequence encodes a EPSPS see an 
organism selected from the group consisting of f bacteria, 
fungi and plants. 

28. A glyphosate-resistant plant cell of claim 22 in 
which the chloroplast transit peptide is from a plant 
EPSPS gene. 
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32. A glyphosate-resistant plant of claim 31 in which 
the promoter sequence is the CaMv35S promoter se- 
quence. 

33. A glyphosate-resistant plant of claim 29 in which 
the chimeric plant gene comprises a coding sequencé 
encoding a mutant 5-enolpyruvylshikimate-3-phosphate 
synthase. 

34. A glyphosate-resistant plant of claim 29 in which 
the coding sequence encodes an EPSPS from an organ- 
ism selected from the group consisting of-bacteria, fungi 
and plants. 

35. A glyphosate-resistant plant cell of claim 29 in 
which the chloroplast transit pe ie is from a plant 
EPSPS gene. 

36. A method for producing a glyphosate-resistant 
dicotyledonous plant which comprises 

(a) transforming plant cells using an Agrobacterium 

transformation vector comprising a chimeric plant 
gene of claim 1: and 

{b) regenerating glyphosate-resistant plants from said 

transformed plant cells. 

37. A method of claim 36 in which the chimeric plant 
gene comprises a plant virus promoter sequence. 

38. A method of claim 37 in which the promoter 
sequence is a promoter sequence from cauliflower mo- 
saic virus (CaMV). 

39. A method of claim 38 in which the promoter 
sequence is the CaMV35S promoter sequence. 

40. A method of claim 36 in which the chimeric gene 
comprises a coding sequence encoding a mutant 5-enol- 
pyruvyls shikimate-3-phosphate synthase. 

41. A method of claim 36 in which the coding se- 
quence encodes an EPSPS from an organism selected 
irom the group consisting of bacteria, fungi and plants. 

42. A method of claim 36 in which the coding se- 
quence encodes the chloroplast transit peptide from a 
plant EPSPS gene. 

43. A method for producing a glyphosate-resistant 
plant cell which comprises transforming the plant ceil 
with a plant transformation vector of claim 15. 

44. A method of claim 43 in which the chimeric gene 
comprises a promoter sequence from a plant virus. 

45. A method of claim 44 in which the promoter 
sequence is a promoter sequence from cauliflower mo- 
saic virus (CaMV). 

46. A method of claim 45 in which the promoter 
sequence is the CaMV35S promoter sequence. 

47. A method of claim 43 in which the chimeric gene 
comprises a coding sequence encoding a mutant 5-cnol- 
pyruvylshikimate-3-phosphate synthase. 

48. A method of claim 43 in which the coding se- 
quence encodes an EPSPS from an organism selected 
from the group consisting of bacteria, fungi and plants. 

49. A method of claim 43 in which the coding se- 
quence encodes the chloroplast transit peptide from a 
plant EPSPS gene. 

50. A glyphosate-resistant tomato cell of claim 2 

31. A glyphosate-resistant tobacco cell of claim of 

52. A glyphosate-resistant oil seed rape cell of claim 


on. 
29. A glyphosate-resistant dicotyledonous plant 60 53. A glypnosate-resistant flax cell of claim 22. 
which has been regenerated from a glyphesate-resistant 54. A glyphosate-resistant soybean cell of claim 22. 
plant cell comprising the chimeric plant gene of claim 1. 55. A glyphosate-resistant sunflower cell of claim 22. 


30. A glyphosate-resistant | plant of claim 29 m which 
the promoter sequence is a plant virus promoter se- 
quence. 

31.4 eishueaeeneaat plant of claim 30 in which 
the promoter sequence is a promoter sequence from 
cauliflower mosaic virus (CaMY). 


Cn 
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56. A giyphosate-resistant sugar beet cell of claim 54. 

57. A glyphosate-resistant alfalfa cell of claim 22. 

58. A glyphosate-resistant cotton cell of claim 22. 

59. Plasmid pMON546, ATCC accession number 
S223: 


x s a x = 
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July 2, 2003 

THE COURT: We're here in the case of Monsanto 
Corporation versus Bayer Cropscience LP, 01-CV-1825. The 
First thing we're going to do is I'm going to ask Ms. Kirkland 
to hand you all each a copy of this order, and the other 
copies can be for Josh and Teri. This is my order construing 
che claims, and I'm passing this out, and it regards the 


disputed terms as framed by the parties' statements o 


Ih 


disputed issues, their briefs and their arguments. What I am 
stating orally now are my reasons for those decisions, and 
there will not be any additional written opinion. 

As you can see from the order we have just handed you, 
t @id not accept entirely or reject entirely elther party's 
arguments, although I suspect one party will be happier with 
my order than the other one. 

In reaching my decision, I am mindful of the claim 
construction rules that have been handed down by the Federal 
Circuit, and I'll sort of briefly cite what those are so you 
know I paid attention to them. 

Claim construction is a matter of law. The Court must 


look first to the intrinsic evidence of the 


Ky 
(p 
7) 
O 
i 
L 
ct 
ry 
fy 
r 
jA 
t 


che claims language most importantly, additionally the 
specification and the prosecution history, if it's ie 


evidence, as it is in this case. intrinsic evidence is the 


most significant source of the Llegally-operative meaning of 


A29 _ 
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the disputed claim language. The appropriate starting point 
2 is always the language of the claim itself, and the words of 
3 the claim are generally given their ordinary and customary 


‘4 -meaning, and I believe I have done that here. 


Ut 


There are cases where a patentee may act as his or her 
6 own lexicographer and assign a special definition to a word so 
7 long as that definition is clearly stated in the patent 


8 specification or in the prosecution history. 


LO 


The Federal Circuit has held that it's appropriate for 
10 courts to consult dictionaries to determine ordinary and 
11 customary meanings of disputed claims terms, as those sources 


A are considered unbiased.reflections of common understanding. 


rh 


ae Other sorts of extrinsic evidence is generaliy not to be 


+ oem 
— 


14 consulted if the intrinsic evidence is unequivocal, but the 


15 Federal Circuit has held that it is entirely appropriate for a 


16 Court to consult trustworthy extrinsic evidence to ensure that 
197 the claims construction is net inconsistent with clearly 

18 expressed -- the plainiy apposite and widely-held 

19 understanding in the pertinent technical Field. 

20 | iT have applied these rules to my decisions here today, 


~— 


21 and although yesterday I did hear testimony from the parties' 
22 expert witnesses, I am considering that testimony as nothing 


23 more than arguments of lawyers on the legal issues presented, 


24 along, of course, with the necessary technical explanation of 


bho 
UI 


the basic science at issue in this case. ~ 
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1 I note particularly that the scientists did not 

2 disagree at all with one another when they were discussing 

3 science. Their only disagreement is when they became 

4 advocates and tried to help or not help the lawyers, so I give 
5 that sort of testimony the weight it deserves and consider it 
-6 as part of the argument, not as extrinsic evidence. 

7: . The science of the invention is not disputed, and was 
8 received as background so I could understand the disputes. I 
3 will add that I do appreciate the basic science lessons, both 
10 chose delivered yesterday, which were quite helpful, and those 
11 in the briefs. I needed it, ana li chink that both parties’ 
12 submissions were very helpful on the scientific issues. 


13 There was one issue, however, the import issue, that 


te 


14 actually didm't understand the dispute until I heard the 


15 presentations and saw the animations yesterday, so that 


18 was not disputed, I don't believe, either, in any way that 
13 affects the decision. 

20 My reasons for the specific rulings are as follows: 
ay The first term at issue was "Chimeric plant gene," and the 


22 order contains two paragraphs as the parties had because tne 
23 «term is actually used in some claims as "chimeric gene" and i 
54 others as "chimeric plant gene." The definition I have 


25 adopted is, "The term chimeric gene means a gene that is a 


A3I a 
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1 comprised of parts that do not occur together in nature," and 
2 the term "chimeric plant gene" means a "chimeric gene that is 


3 expressible in a plant." 


im 


I'll point out that this construction contains a 

5 grammatical error, since we all know that under the rules of 

6 grammar, the whole comprises the parts and is not comprised oe 
7 the parts, but you all agreed on this grammatical error and 


8 agreed that this was the proper definition so far as it went, 


LO 


so I'm sticking with it because you both asked for it. 

10 Now the parties' submissions did show some disagreement 
viet as to the term "chimeric plant gene," but this disagreement 

12 was really minor. Monsanto argued that I should add a 

13 sentence stating that the gene in Claim 1 is chimeric because 

14 the promoter is heterologous with respect to the coding 

15 sequence, and although this is a correct statement of fact as 

16 far as it goes, it is not a proper statement to include in the 


17 claim construction as a mat 


cf 
ay 
H 
O 
It 
ae | 
oe 
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n 
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18 limitation on the term "chimeric plant gene" 
19 in Claim 1 could be chimeric for other reasons as well. 

20 Additionally, the last clause of Claim 1 states, "the 
21 promoter being heterologous with respect to the coding 

22 sequence," and if I defined "chimeric plant gene” to include 
23 this statement, it would make that portion of the claim 


24 language redundant. 


25 The parties! briefs also revealed a dispute about 
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whether the term should be "expressible" versus "expressed, " 


2 but the arguments yesterday also revealed that this was not a 


3 serious dispute, and in any event, 1 agree with Bayer that it 


es 


makes sense not to speak in the past tense with something 
5 intended to be part of a living and reproducing organism, and 


so "expressible" seemed appropriate to me. 


OV 


a 7 The second issue was "chloroplast transit peptide," and 


8 i have ruled that the term "chloroplast transit peptide" means 


9 "a naturally occurring series of amino acids that causes the 
LO transport of a polypeptide into a chioroplast." As it turns 
ga out, I believe that this term presented the hardest issue and 
12 is the closest call. I have accepted Bayer's argument that 


13. the CTP must be naturally occurring because i believe, reading 
14 the claim language and the patent as a whole, and giving due 
iS consideration to the prosecution history, that at the time of 
16 this invention, a chloroplast transit peptide under the 

17. widely-held understanding in the pertinent technical field, 
18 meant something found to naturally occur in a pliant, or as ! 


19 understand it, in green algae, since they also have 


20 chloroplasts, but naturally occurring is appropriate. 


bh 
jad 
rz 


he references in the patent specification to sources 
22 for CTP all point to plants or naturally occurring substances, 
23 not to synthetic substances. At the time of this patent 

24 application, the state of the knowledge of CTPs was such that 


>5  %T do not believe that the patent contem lated that this term 
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1 would include anything that might ever be invented that would 
2 function like a CTP. The language of the patent just doesn't. 


3 justify saying that anything ever invented that functions like 


> 


a CTP must be one, and I think the CTP.in this patent has to 
5 be naturally occurring because that's what the words meant at 
6 the time they were used. 
7 I am not applying a validity/invalidity standard to 
8 make this decision. I'm basing this om what I believe the 
9 words mean as a matter of claims construction. 
10 I do want to point out that I am not buying into 
cml Bayer's arguments that this is some kind of a 
12 means-plus-function term. It is not. A series cf amino acids 


3 is a description of a structure, although it is further 


15 believe that the addition of a functional adjective makes this 
16 a means-plus-function term 
ae To the extent that example 19 is inconsistent with this 


18 interpretation, and I'm not convinced that it ie, but 2 21t 

19 is, then an example in the specifications cannot vary the 

20 claims, and the law does not require that every example be 

21 within the scope of ail the claims. 

Ze In this case, both scientists agree that example 19 is 
23 not within the scope of all of the claims because it is a test 


24 tube thing and there was no action within the plant cell, but 


25 even if it is inconsistent, I believe the claim language is 


ee NN Fe mA hI ye A Mar = 
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and that the interpretation I have given it is correct. 


The third term which I will have trouble pronouncing, 


‘but I will try, is "chloroplast transit peptide/ 


5-enolpyruvylshikimate-3-phosphate synthase” -- I'll call 


that EPSPS from now on -- "fusion polypeptide." This term 
means "a polypeptide that has at least two parts which must 
include a chloroplast transit peptide as defined already 
joined to an EPSPS where the chloroplast transit peptide and 
EPSPS are not found together in nature." 

I thought this issue was going to be the hardest one to 


decide, but as I just discussed, I don't think it was. f 


don't think this was that close a call, but it is somewhat 
difficult to explain. To put it as simply as possible, 
"Fusion" in this patent means what most people think it means. 
Lay people like me think fusion means putting different things 
together. Scientists in this field think it means putting 
different things together. The dictionary thinks "fusion 
polypeptide" or “fusion protein" means a protein created out 
of two genetically different things, in other words, a protein 
fused, which contains 


created in a non-natural process, i.e. 


amino acid sequences from distinct proteins. Even Monsanto's 

expert witness agrees that that's what it normally means. 
Monsanto more or less argues that it was being its own 

lexicographer here, 


or it was using the term in a very special 


way, and although I recognize that a patent can use a word in 
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other than its normal meaning, it's supposed to be very clear 
when it does that, and here it certainly 1s not clear, and I 
don't believe that it's even implicit in the language or the 
history. 

T have carefully reviewed the patent and the patent 
prosecution history, and I don't think there is anything there 
that shows that "fusion polypeptide" meant something other 
than its normal meaning. 

Monsanto, not the patent examiner, first used the term 
in the original application, and when Monsanto used it the 
first time, it used it with the plain and ordinary meaning of 
the definition I've adopted here. Everyone agree that a 
naturally occurring EPSPS has a CTP, and nobody refers to 
those naturally occurring things as fusion polypeptides. 


This patent teaches putting different things together. 


| 
ct 
0. 


id not just describe what naturally occurs in all plant 
cells, so I think the CTP/EPSPS fusion polypeptide referred to 
in these claims is something created from a CTP and an EPSPS 
“hat do not occur together in nature. 

Now, I'm not including Bayer's urged language that they 
have to be directly adjacent to one another, as IT don't 
believe there is anything in the claim language or amywhere 
else that provides +hat restriction, and so that is not 


included in the construction I've adopted. 


That brings us to the fourth term, the term "permits 
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1 the fusion polypeptide to be imported into a chloroplast of a 
2 plant cell means the function of a chloroplast transit peptide 


3 as previously defined." Upon reflection, once I understood 


i> 


the science of this, this was actually easy. This is not a 

5 Close call at all. Again, I want to point out that there was 
6 no scientific ae ecuee about this, only a legal one. 

7 Actually, although the decision is easy, the term is 

8 somewhat hard to define, and the definition I have adopted, 

9 which was proposed by Monsanto, 1s 4 late awkward. ~ think 
iQ. ©6©there is a normal reason for that, and that's because this 
ie: term really does just mean what 1t says. If ever there was a 
12 plain and ordinary meaning, this one has one, and further 


13 definition seems a little silly. 


14 "Permits" means allows. "To be imported" means for 
15 something to be carried into some place. That's what the 
16 words mean, and that's the function of the CTP. It permits a 


17 polypeptide to be imported into a chloroplast. That's what 
18 the words say anc that's what they mean, and although TI have 
19 stated that the definition above will be used in my jury 

20 %instructions and am adopting it, lI question whether you will 
21 really want me to do that because I'm not sure that any 

52 further definition is needed of what are really very plain 

593 words. But since Bayer has challenged it, I do have to rule. 


94 on it, and I'm adopting Monsanto's definition because I 


o>5 believe it's correct, although as ft stated, I'm not sure it's 


_ 
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u really necessary. 

2 I will tell you definitely that Bayer'’s attempt to add 
3 the requirement that the entire CTP/EPSPS fusion gene be 

4 transported intact completely across the chloroplast envelope 
2 membranes and the requirement that they attempt to impose that 
6 all of the parts stay together until it is all inside the 

7 chloroplast simply isn't anywhere in the patent language, its 
8 specification, or its prosecution history. Yes, lI have heard 
9 Bayer's argument that Monsanto set up two alternatives and 
LO then picked one, but I don't believe that it did. TI don't 

a1 think these are necessarily alternatives. Rather, they are 
12 descriptions of a process that was not well understood at the 
13 time, and still isn't, according to the agreement of the 
14 scientists. 
is I think when the patent is read as a whole, it is clear 
16 that Monsanto was claiming the process of getting this fusion 
17 gene into the chloroplast, and whichever of the two ways 2c 
18 geeee, once it began to enter the chloroplast, both are 

19 covered, and the important thing is the business gets in, not 
20 the ean of the cleavage of the CTP from the EPSPS, and 

21 that's really what this issue is about. It's not about 

22 importing. It's really an issue about when does cleavage 
2 occur, and nothing in the word "importing" suggests that 

24 that's an issue covered by the patent. 


25 The timing of when the CTP is separated from the EPSPS 
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simply is not a part of this patent, and construing this 

2 language as Bayer urges would be reading something into the 

3 language that simply isn't there. 

4 So those are my reasons for my rulings. As you can see 
5 from the order I handed out, I will hold. a telephone 

6 conference on August lst at 11:00 and I'll expect, Mr. Quinn, 
7 Bayer to set up that telephone conference. During the call, 

8 we'll establish schedules for this case, as well as for the 

9 other two that I have already set a conference call in. It 
10 will be one conference call te discuss all three cases because 


a all the same counsel are involved and the same parties. 


i2 In the other case, I've required a joint scheduling 
Lo plan, but in this case I've not done that. I'm simply asking 
14 that you meet and confer and attempt to resolve any issues and 


15 hope you propose something that you can agree on because we 
16 already had a schedule in this case, and it just needs to be 
17 modified because of the delay that we had because of the 

18 ongoing settlement discussions between the parties. 


19 Ta 


f--4 


iso at that conference do want to taik to you ail 

20 about settlement. I realize that you have bigger issues in 

20 these cases, and that your clients have bigger issues, but 1 
22 want to talk to you about using a mediator for one or more of 
23 the cases assigned to me, and I want to discuss these three 

24 cases because they are the ones that I am concerned with, even 


25 though I know your clients have bigger concerns. 
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